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Abstract 
Collaboration during development research stage means that partners work together to produce new products or to improve existing 
ones. This research aims to determine the success factor to reduce orientation and resources-related barriers. Eight leaders were 
chosen for interview, the result determines several factors to reduce these types of barriers such as researchers should ensure both 
sides attend the meetings, leaders must communicate among each other, develop grant charts, industries should provide facilities, 
outsource facilities and academicians train new assistants. The results provide the best practices should be implemented by the 
collaboration stakeholders in order to develop effective collaboration. 
© 2015 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
R&D is divided into three stages, namely basic, applied and development research (Shapiro, 2013; MASTIC, 2008). 
Basic research is to generate new knowledge by establishing a theory or hypothesis,  applied research is to determine 
new methods to achieve certain objectives (MASTIC, 2008), while, development research is where a researcher 
develops new products or improves the existing ones (Shapiro, 2013; MASTIC, 2008). Firms usually generate their 
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innovations through internal and external R&D. For a small company, to encourage their innovations requires helps 
from other institutions, such as universities, due to its low income and technology. On the other hand, a large company 
can develop its own R&D (Schiller & Diez, 2007)or by collaborations with various parties (Guena & Mucsio, 2009). 
Nowadays, the ever changing economic and competitive environments encourage collaboration between universities 
and industries to develop new products. It is because establishing collaborations with universities provide several 
benefits, such as enhanced firm innovations (Hanel & St-Pierre, 2006; Okamuro, 2007), increased internal resources 
(Okamuro, 2007; Perkmann et al., 2011) as well as improved processes and product performances (Philbin, 2008; 
Dooley & Kirk, 2007). On the other hand, universities gain benefits in the form of enhanced financial support (Lee, 
2000; Patil, 2012; Etzkowitz, 2003) and academicians’ results (Philbin, 2008; Dooley & Kirk, 2007; Lee et al., 2010). 
However, recently, in Malaysia, the level of collaboration is still low (Hamisah Tapsir et al., 2010; Chandran et al., 
2009; Malairaja & Zawdie, 2008). Therefore, the current collaboration environment should be improved in order to 
develop successful collaboration (Hamisah Tapsir et al., 2010). According to Dunowski et al. (2010), a successful 
collaboration is also still difficult to determine. It is because of issues that lead to barriers for collaboration partners to 
establish successful collaboration. Several previous studies focus on determining the factors that reduce the types of 
barriers in collaboration, such as the ones by Bruneel et al. (2010); Tartari et al. (2012) and Rohnberk & Arnord, 
(2006). However, these studies were conducted outside Malaysia and did not focus on development research stages. 
Thus, in this study, the objective is to determine the success factors in reducing the types of barriers in university-
industry R&D collaboration, particularly during development research stages. This will help to discover the best 
practices that should be implemented by both collaborating stakeholders in order to reduce the barriers in 
collaborations, especially during the development research stages.  
2. Literature Review 
2.1. Types of barriers in university-industry collaboration 
There are several barriers, as discussed by previous studies, which lead to challenges in establishing effective 
collaboration between universities and industries. Therefore, this study focuses on two types of barriers, which are 
orientation-related barriers and resources-related barriers. Bruneel et al. (2010), Seppo & Roolaht, (2012) and Tartari 
et al. (2012) state that orientation-related barriers as important in collaboration between universities and industries. 
Based on previous studies, these types of barriers refer to the orientation of both partners. Thus, in this study, 
orientation is defined based on different views on culture and research orientation of both institutions. This type of 
barriers differ in terms of missions between both partners, where universities focus more on generating new 
knowledge, while industry sectors focus on generating profits from research activities (Abeda et al., 2010; Rohrbeck 
& Arnold, 2006). As an addition, some studies mention time limitation as one of the important barriers that lead to 
challenges for researchers to develop effective collaborations. According to Hamisah Tapsir et al. (2010), this problem 
arises usually due to lack of time for academicians. Other than establishing collaboration with the industry, 
academicians also need to focus on their students, teaching, and other administration tasks. Besides, according to 
Bruneel et al. (2010), Dunowski et al. (2010) and Bodas et al. (2008), university research is conducted in long periods 
of time, while industrial research is done in short periods of time because the institution requires short term results to 
compete in the market and to achieve competitive advantage. 
Resource-related barriers refer to limitation of finance, human resources and infrastructure in implementing R&D 
collaboration between universities and industries. In establishing R&D activities, researchers require a large amount 
of financial support because it is costly (Hanel & St-Pierre, 2006). According to Abeda et al. (2011), universities 
depend on financial support from both the government and industry sectors to implement R&D activities. Most of the 
funds are received from the government (Mastic, 2012) and the amount of funds to support university R&D from the 
industry sectors is still small (Hall, 2001). Thus, this leads to difficulty for university researchers to implement applied 
or development research activities because, usually, government funds focus on basic or fundamental research 
(Hamisah Tapsir et al., 2010; Shapiro, 2013).  Other than finance, human resources or skills are also an important 
element to develop R&D activities.  Banal-Estanol et al. (2011) indicate that, when universities have efficient 
researchers, the probability for them to enhance the number and quality research findings is significant. Skills also 
have significant relationship with successful collaborations (Nokkala et al., 2008). Other than that, a few studies prove 
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infrastructure as one of the important resources during collaboration projects (Chin et al., 2011; Link & Scott, 2011). 
Thus, lack of infrastructures and research skills or competencies may lead to challenges for collaborators to develop 
successful research projects. 
2.2. Factors to reduce the barriers in University-Industry collaboration 
Some studies focus on the importance of trust between both partners in establishing collaborations (Mora-Valentin 
et al., 2002; Bruneel et al., 2010; Dooley & Kirk, 2007). A study was conducted by Mora-Valentine et al. (2002), 
which mentions trust between collaborating partners towards establishment of successful R&D collaboration. The 
results show that only research institutions mentioned that trust have significant influences on collaboration, while the 
results for the industry side is the opposite. As an addition, according to previous studies, trust is a factor that can help 
to reduce orientation-related barriers. Bruneel et al. (2010) believe that trust allows the collaborating partners to 
cooperate in research confidently in a manner that the research partners will treat them fairly and help them to solve 
some problems that may occur during the collaboration. They also believe that trust can help to reduce orientation-
related barriers in collaboration. This means that trust can also help to reduce the barriers that are related to long term 
university research activities. Besides, a study based on academicians’ perspectives in the United Kingdom conducted 
by Tartari et al. (2012) has also recorded similar results. According to them, trust depends on the understanding and 
sharing of experience between partners. The results indicate trust as an important factor to reduce the orientation 
related barriers in collaboration. Other studies point out that trust provides positive significance towards the 
establishment and management of R&D collaboration (Philbin, 2008). Other than that, it eases the collaboration and 
leads to continuous R&D collaboration in the future (Nokkala et al., 2008) as well as the success of tacit knowledge 
acquisition during the collaboration (Sherwood & Covin, 2008). 
Besides trust, experience is also a factor to develop successful university-industry R&D collaboration and also as 
an important indicator to reduce the barriers in collaboration. This is supported by a few studies, such as the ones by 
Bruneel et al. (2010); Hermert et al. (2008) and Thune (2011). According to Nokkala et al. (2008) previous experience 
in R&D collaboration can help partners to develop trust. Thune (2011) determines that experience can develop 
familiarity between collaboration partners, and help to increase knowledge about collaborating partners. In addition, 
this factor will also increase the probability of both partners to run R&D collaboration smoothly (Nokkala et al., 2008) 
and increase opportunities for successful research projects (Thune, 2011). This is also supported by a study by Mora-
Valentine et al. (2002), in which they state that both collaborating partners, who were involved in their study, believe 
that this factor has significant influences to develop successful R&D collaboration. A study conducted in the United 
States by Bruneel et al. (2010), based on industrial perspectives, show that the experiences obtained, while involved 
in collaboration, has positive relations to reduce the orientation-related barriers. However, this factor will increase the 
barrier related to IP. From the results, the experiences in establishing research collaboration with universities can 
reduce the barriers for universities’ research activities that are less urgent (universities’ long term research activities) 
and lack of understanding towards expectations and work practices. In contrast, the results from a study by Tartari et 
al. (2012), which is based on academics perspectives, show similar results that indicate experiences as an important 
factor to reduce orientation-related barriers. However, the results show that academic experiences in working with 
industries have a negative relation with orientation-related barriers. It means that having more experience in industry 
enhances the academicians’ understanding about their partners, which leads to the reduction of this type of barriers. 
Another important factor that can determine the success of university-industry R&D collaboration is effective 
communication between partners (Chin et al., 2011; Mora-Valentine et al., 2002). Communication has positive 
functions in increasing successful R&D collaboration (Fiaz et al., 2011) and producing new knowledge through 
research collaboration (Nokkala et al., 2008). However, a study by Mora-Valentine et al. (2002) state that research 
organizations believe that this factor is important in influencing successful R&D collaboration, while, industries 
regard it as not important. Firm prefer other factors, such as commitment and prior collaboration, as the most important 
factors to develop successful collaboration. Solving communication problems between partners can help to encourage 
or maintain collaboration and trust (Chin et al., 2011), as well as to contribute to problems sharing and disseminate 
knowledge between partners (Abeda et al., 2011). This can help to create successful R&D collaboration due to the 
effective exchange of information and ideas between the collaborating partners. According to Thune (2011), effective 
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communication will increase the knowledge and understanding about both collaborating partners, and lead to general 
goal or purpose developed, while Fiaz et al. (2011) state that it can encourage the implementation of a smooth R&D 
project.  
In addition, finance is a critical part of some R&D collaborations. This is because R&D process is costly (Hanel & 
St-Pierre, 2006). In order to reduce the issues of financial limitation in establishing research collaboration, Abeda et 
al. (2011) list down several success criteria, such as funds, scholarships and endowments. Results of their study show 
that majority of UTM research officers and PhD students state scholarships as important success criteria in developing 
research collaboration, while fund is considered as the least important. As suggested by Sayadi et al. (2012), increased 
financial support for university researchers and students to implement applied research can help to remove barriers in 
collaboration. According to Hamisah Tapsir et al. (2010), the Government of Malaysia (GOM) has increased the 
amount of funds for research activities, which is RM3.9 billion in Ninth Malaysian Plan (RMK-9) compared to RMK-
8 (2 billion) and RMK-7 (1 billion) in order to improve such activities. For example, in RMK-9 the GOM provided 
the highest amount of financial support to UPM, which was RM229.7 million for the university R&D and 
commercialization activities (MASTIC, 2008). 
In summary, communication, experience and trust between partners are listed as the important factors to reduce the 
orientation-related barriers. On the other hand, resources-related barriers can be reduced by enhancing financial 
support for researchers to perform R&D activities and by choosing experienced researchers to involve in collaboration 
projects. 
3. Research Methodology 
This study is based on project collaborations between universities and industries that receive financial support from 
the Ministry of Sciences, Technology and Innovation (MOSTI), which is under TechnoFund scheme. In these projects, 
both partners work together to develop new products or improve the existing ones, so that they can be commercialized. 
8 respondents were interviewed to achieve the objective of the study. The respondents consist of leaders (4 
academicians and 4 employees) from Research University, private and Government Linked Companies (GLC). 
4. Results 
4.1. Interview Respondents 
There are eight (8) respondents were interviewed based on semi-structure interviews method. The respondents 
consist of university and industry leaders, who were involved in collaboration, particularly during development 
research stages. The projects were conducted during 2006 until 2013 and have received financial support from MOSTI 
under TechnoFund scheme.Interviews were conducted to identify the types of barrier and to determine the factors to 
reduce the types of barriers in university-industry collaboration, particularly during development research stages. The 
interviewees were required to provide views based on their experience as leaders, who manage the collaboration 
project, particularly during development research stages. Respondents A, B, C, and D are university leaders, while 
respondents E, F, G and H are industry leaders. The leaders came from different fields of research, such as biology, 
agriculture, biomedical, mechanical, electric and electronic engineering.   
4.2. Types of Barriers during Development Research stages 
All of the respondents informed that funding is an issue in collaboration between universities and industries, 
particularly during development research stages. According to respondent A, this issue occurs because the company 
she is working for does not want to fund the projects. As for Respondent F, from his experience, the company he is 
working for does not provide financial support because they do not have any allocation for R&D activities. 
Furthermore, the company also depends on the amount given by other institutions to conduct their R&D activities. 
Respondent C also reports similar fact. Their collaborator is a small company; therefore, they do not have allocation 
to fund for the collaboration project.  The interviewee mentioned that the university also does not provide additional 
funds to support the project even though the amount received from the funder is limited. On the other hand, Respondent 
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B explained that the company does not provide financial support because they are not committed to the project. 
According to the interviewee, funds provided by the funder are enough to conduct research in the university, however, 
it is difficult for researchers to produce something to be commercialized or that can meet the requirements by the 
industrial sector. 
Respondent C stated that the amount of financial support approved by the funder is less than the amount that the 
researchers propose. In one particular case, a researcher proposed for RM9 million to conduct a project but the funder 
only approved approximately RM3 million. This is similar to a project by Respondent E; the researchers proposed for 
RM10 million but the funder approved only RM1.5 million. In order to complete the project according to the objectives 
that will take time to bargain the price in making purchase some requirements. According to the interviewee, this may 
not cause any problems for projects that are not urgent, but it will affect urgent projects. Respondent F also faced the 
same issue for his project. To ensure the project’s completion, the researchers needed to reduce the scope of research 
to match the budget given. 
However, Respondent D faced a different situation compared to other projects. The company was supportive 
financially. The company spent its own money to support additional activities, such as meetings. Besides, the amount 
of financial support given by the funder was enough to complete the project according to their plan. However, the 
issue faced by them was more on the time frame for researchers to receive the money. This leads to difficulty for them 
to make purchase, and make payment to research assistants, which caused the project to extend beyond the dateline. 
The interviewee also mentioned that this has happened in all projects that were funded by Techno Fund. Researchers 
need to use their own money first before they receive the money from the funder. For university researchers, the 
procedures are longer for them to receive the money. This was supported by Respondent G, who mentioned that it 
takes a long time for the university to receive the money due to their internal procedures to transfer the funds received 
from a company. In order to solve this problem, the company needs to use their own money by borrowing from another 
project, which is also conducted within the company. However, for other collaborators who do not have financial 
support, they cannot proceed with the R&D. This issue was also explained by Respondent H, who stated that this 
occurs because university researchers do not have sufficient funds. Thus, the company helps by providing their own 
money first before they claim from the funder.  
The second barrier, as mentioned both institutions’ leaders, is time constraints.  According to Respondent A, this 
barrier is caused by other responsibilities for the researchers, such as lecturing, supervising undergraduates and 
postgraduate students, consulting as well as other research projects. Respondent H also supported this. According to 
her, time constraints occur because university researchers have responsibilities in academics, attending seminars in 
overseas and conducting other research projects. Respondent F mentioned that university researchers have their own 
responsibilities. Sometimes, when the company organizes something with university researchers, these researchers 
usually have other programs related to the university or their faculty. Thus, it will affect the process of collaboration.  
However, based on Respondent B’s case, time is not an issue especially for the company. It is because the funds came 
from the government. If the project is funded by the company, time may be an issue for them. 
The third barrier, as mentioned by the interviewees, is facilities. For Respondent A, the facilities required to 
implement their research project were expensive, due to the limited fund. It caused difficulty for the researchers to 
utilize that equipment.  Respondents A and B indicated that their universities have the basic facilities to conduct R&D, 
however, Respondent B stated that facilities to perform research that leads to meet the industrial sector’s requirements 
are not enough. Conversely, Respondent F mentioned that the university and company do not have enough facilities 
to implement R&D. For example, in the project collaboration, the university did not have the facilities to test the 
product developed, thus, the company needed to find other institutions to help them. Furthermore, the company also 
did not have enough facilities to complete the whole process of collaboration. 
The final barrier is human resources. This issue was supported by Respondents D and H. In R&D collaboration 
project, research assistants play important roles because they are the ones who do most of the work, while lecturers 
only assist them. However, in Respondent D’s project, some universities have issues regarding their research 
assistants. It is because research assistants come and go. According to the interviewee, based on one of their 
collaborators’ case, the lecturer needs to do the research assistant’s work, due to problems in finding new assistants. 
Usually, during the early stage of a project, all researchers, including the research assistants, need to attend a training 
session. When research assistants keep changing, the new ones do not attend the training session and need to be trained 
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by the lecturer. For these types of cases, it is caused by financial problems. For Respondent H’s project, the insufficient 
amount of financial support leads to limited number of research assistants recruited. Some of the universities’ 
collaborators do not even have assistants. To make things worse, the research assistants have lack of understanding 
and knowledge about the project. Thus, it causes the company to face challenges to obtain information regarding the 
project from them. In contrast, Respondent C did not have any problem with human resources. The staffs recruited 
are well trained and have the basic knowledge as well as skills in research. 
4.3. Factors to reduce orientation and resources related barriers in collaboration during development research 
stages 
There are several ways, as suggested by the interviewees, to reduce the barrier on limited amount of funding. 
Respondent B suggested that both collaborators should spend their own money. When both partners spend their own 
money, this will increase their commitment towards achieving the mission of collaboration project. Respondent F also 
supported that universities and industries that have allocations for R&D should provide additional funds to improve 
the outcome of collaboration project. In Respondent G’s case, to solve this issue, the company was provided additional 
support for certain activities that not covered by the fund. In addition, the interviewee explained that the researcher 
usually proposes the amount of financial needs based on their estimation; however, the amount is reduced by the 
evaluation panel, based on their point of view. Thus, according to Respondent C, the funder should appoint an expert 
to evaluate the project. It is because the expert is able to provide actual estimate of financial support required to 
conduct the project. Therefore, the amount approved is enough to perform the research projects. Other than that, some 
of the interviewees suggested the best ways to solve the issue regarding researchers who need to use their own money 
before claiming from the funder. Respondent D stated that the university should support or agree to help the 
researchers. On the other hand, based on Respondent H’s case, to solve this problem, the company should use their 
own money first, because it is either the university do not have sufficient funds or the procedures to receive the money 
from university are time consuming. 
For the difficulty faced by researchers to use facilities due to high cost or insufficient funds, Respondent A 
suggested that institutions that have the equipment should provide some discounts, especially for university 
researchers, to use that equipment. In the case of Respondent A, there is one research institute in their university that 
have the equipment required to execute the project. However, the cost to rent the equipment is high and beyond the 
budget. Thus, the interviewee suggested that the institution should provide discounts for them as a way to encourage 
the researchers to conduct the project. Furthermore, Respondent B mentioned that the company should help the 
university researchers by providing the facilities needed. In their case, the industry researcher should increase their 
commitment towards the project, thus it will encourage them to provide the facilities to support the university 
researcher. As for Respondent F’s project, to solve the facilities issue, they outsourced the facilities from another 
company. This can reduce the cost to obtain the equipment, because purchase of the facilities is not necessary. For 
example, in their project collaboration, just because both partners did not have the facilities to test the product 
developed, they had to send the product to SIRIM for testing purposes. 
Some interviewees mentioned that time constraints faced by the university researchers will affect the process of 
R&D collaboration. According to Respondent A, the university needs to employ full time staffs, especially those 
specialize in marketing or technical expertise to carry out analysis and purchasing. This is to help the university 
researchers to conduct the research project. In the case of a meeting, when the leader is unable to attend, they will 
ensure one of the team members join the meeting. This is supported by Respondent G, who mentioned that it is difficult 
for the entire team to attend the meeting due to difference in availability. If the company leader cannot attend, another 
team member will replace the leader. The team member will explain all the issues discussed during the meeting to the 
leader so that he or she can understand the problem faced by the researchers during collaboration. Besides that, the 
leaders from both sides will also communicate with each other in order to solve some issues during the process of 
collaboration. For this purpose, Respondent F suggested that, starting from planning process, a schedule or grant chart 
that indicate the activities and time frame for researchers’ actions and a schedule for researchers to follow should be 
developed. Meanwhile, the researcher also should commit or follow the schedule to ensure the process of collaboration 
is in line with the plan. According to Respondent H, the university should employ full time staffs or research assistants, 
who understand the projects. It is helpful for the company’s researchers to gain information regarding the projects if 
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the university leader is unable to be contacted at that time. 
Respondent D and H discussed on the issue of human resource in their projects. To solve the issue regarding 
research assistants who lack of understanding or skills, Respondent H mentioned that the assistants should attend 
courses or trainings to develop their skills. In a project, for the company, the research assistants employed in their 
projects are usually selected based on their experience. For example, a research assistant in the company has three to 
four years working experience in a lab, thus, the assistant does not need to attend training sessions compared to 
university research assistants, who are usually students. Students mostly have lack of experience and understanding 
regarding research projects in the industrial sector. For Respondent D, before they start the projects, the researchers 
need to attend training. When research assistants keep changing, it is either the leader needs to teach the new ones, 
based on the information received during previous training, or the leader needs to find assistants, who have the 
background in research.  
5. Conclusion 
Most of the researchers face orientation-related barriers in regards to academicians’ limited time due to their 
traditional role and responsibilities, such as teaching, attending seminars and administrative tasks. Other than that, 
resources-related barriers are related to financial issues, changes of research assistants and limited number of 
infrastructures. To reduce orientation-related barriers, universities should employ full time staffs, ensure 
representatives from both sides during meetings, guarantee that leaders communicate with each other, develop a 
schedule or grant chart from the early planning process and ensure that researchers commit to the planning as 
suggested. On the other hand, to reduce the barriers related to resources, an expert should be appointed to evaluate the 
proposal, universities as well as industries should spend their money on a project, and universities should agree to 
support the researchers. In addition, companies should help universities by using their money first, the academicians 
must train new assistants, provide discounts for university researchers, and industries must provide facilities for 
university research as well as outsource the facilities from another company. By implementing the success factors, as 
suggested by the interviewees, collaboration partners are able to develop more effective collaboration. Thus, this study 
may act as a guideline for collaboration stakeholders (university, industry and government) to implement better 
collaboration. 
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